Effect of phorbol myristate acetate on the oxidative metabolism of human polymorphonuclear leukocytes.
The addition of 0.1 mug/ml of phorbol myristate acetate (PMA) to a suspension of resting human neutrophils causes a marked stimulation of all aspects of cellular oxidative metabolism normally associated with phagocytosis. PMA induces a greatly increased rate of glucose oxidation via the hexose monophosphate shunt, increased production of superoxide anion and of hydrogen peroxide, increased cellular chemiluminescence, and increased iodination of protein material. The time course of hexose monophosphate shunt activation and of chemiluminescence are similar to those observed following phagocytosis of opsonized zymosan; the levels of activation achieved in all cases approximate those seen following phagocytosis. These phenomena are not simply reflections of altered cellular permeability, since PMA actually inhibits the uptake of radioactive 2-deoxyglucose and of uniformly labeled amino acids. The addition of PMA similarly inhibits the uptake of 14C-labeled bacteria, suggesting a competition between the effect of the chemical and the process of phagocytosis. These results suggest that PMA activates the cell in the same manner as does phagocytosis. This compound should provide a useful tool for elucidating the metabolic events underlying the phenomena of phagocytosis and bacterial killing by polymorphonuclear leukocytes.